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vides ready drainage for seepage water and adds a greater degree of stability to the structure than would generally be provided by an equivalent amount of earth.
McMillan Dam (Fig. 12), known also as Pecos Valley Dam No. 2, the Inland Dam (Fig. 13), and the Glenville Dam (Fig. 14) are examples of the composite type rock-fill dam. In constructing such dams, the rock fill should be carried up ahead of the earth. Where the earth-fill and the rock-fill portions of the dam join, the voids between the big stones should be chinked up with smaller stones and spalls and then several heavy layers of graded crushed stone or gravel should be placed on the upstream surface of the rock fill before the earth fill is placed against it. The proper use of these layers of crushed stone or gravel is a matter of the greatest importance to the permanent safety of such a dam, as there must be no penetration of finer material into coarser material due to water pressure or seepage.
A suitable gradation for such a composite dam of moderate height would be the following:
1.  On the chinked-in surface of the dumped rock place a layer 3 ft thick of screened gravel or crushed stone having a minimum size of J^ in.
2.  On the above layer place another 2 ft thick, grading between J^ in. and J^in.
3.  On the above layer place one 18 in. thick of coarse sand which with all pass a M"*11- sieve.   On top of this third layer place the earth fill, placing the most pervious portion of the material near the downstream limits and most impervious near the upstream face.   If the dam is over 100 ft high greater thicknesses of filter may be desirable in its lower portion.
In effect this measure produces a filter and prevents the earth from being carried away through the large interstices of the rock fill by the action of seepage water and rain. A suitable substitute for the graded layer filter is a single, much thicker layer of run of bank gravel which contains suitable proportions of the various sizes. Such a layer should seldom be less than 10 ft thick because some of the sand will penetrate into the rock fill. Such movement, however, is quickly blocked by the larger sizes of gravel.
In the construction of the Inland Dam, near Birmingham, Ala., a composite type (Fig. 13), a considerable portion of the sandstone, which formed the rock-fill part of the structure, was crushed and graded in order to produce the required filter effect and eliminate fines.
12. Earth Core Type of Rock-Fill Dams. A conventional type of rock-fill dam having an impervious element consisting of an earth core in the center of the dam is indicated in Fig. 16. A somewhat unique type in which the core is considerably inclined upstream, as indicated in Fig. 15, was constructed on the Nantahala River in 1941, in western North Carolina, by the Nantahala Power & Light Co. The Nantahala Dam was designed and constructed under the direction of J. P. Growdon, Chief Hydraulic Engineer of the Aluminum Co. of America. The arrangement of the inclined impervious diaphragm of earth, with filters both above and below it, is believed to be original with Mr. Growdon.